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1. Introduction 
This report presents the repair of Surveillance Antenna (XM-08 
TAR Serial #2) Assembly No, A-1982-8033-M5 and the results of the 
project conducted by the Engineering Experiment Station, Georgia 
Institute of Technology, for RCA Service Company under Prime Contract 
DAAH01-83-C-A282. The repair covered a period from May 1984 through 
July 1984. 
Page 2 
2. Inspection and Corrections Resulting. from Inspection 
2.1 Waveguide Switch Shuttles. No arcing was discovered on the 
shuttles. 
2.1.1 All guide bearings in the waveguide switch shuttles 
were worn slightly. These were replaced to reduce 
the chance of a contact of the shuttle to the housing, 
which would result in slow switch speed. 
2.1.2 The switching speed was checked before any corrections 
were made. It was found that the bottom switch was 
sticking in the mid-to-rest movement. This was cor-
rected by replacing the short cylinder and replacing 
the "0" ring in the long cylinder. Care should be 
taken to use the proper oil in the oiler for the 
cylinder air supply. 
2.2 Damaged main power supply waveguide section going from Switch 
#2 (bottom) to Switch #1 (top). This section of waveguide 
was damaged to the extent that neither flange would line up 
on the switch flange. After repairing or replacing parts 
of this waveguide, a guard (Figure 2) was installed to pro-
tect this waveguide when placing the antenna in the stowed 
position. 
2.2.1 During the inspection it was noted that the waveguide 
section that was discussed in Section 2.2. was assembled 
with no "0" rings between flanges; these were replaced. 
2.3 The pneumatic system was modified to conform to pneumatic 
Diagram (Figure 4) which allows the pilot valve to properly 
seat the solenoid valves before main pressure is applied to 
switching cylinders. 
2.3.1 The control solenoid valves were cleaned and repaired. 
Parts were replaced as needed. 
2.3.2 Air cylinder exhausts were found to be plugged with 
paint. This will cause the switches to operate slowly. 
The exhausts were replaced. 
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2.3.3 The air compressor and tank were replaced with the 
new design cylinder compressors and a stainless steel 
tank. Purge valves were installed so that the air 
tank could be drained in any position. 
2.4 A purge valve was installed in a section of the waveguide, 
so that the waveguide, horns, and radome could be purged 
with dry air to remove moisture from the - system, 
2.4.1 A guard was added (Figure 3) to protect the purge 
valve and waveguide. 
2.5 The flexguide and boot were checked. It was found that the 
flexguide was in good condition, but the boot was in bad 
shape. Therefore, it was replaced. 
2.6 The radome was damaged by high power arcing. This radome 
was replaced. Figure 1 shows the area burned on the old 
radome. 
3. Results 
3.1 Switching speeds tabulated in Table 371 are expressed in 
milliseconds. 
3.2 VSiJR patterns covering the operating band are shown in 
Table 3-2. This data shows both before and after repairs. 
Patterns are reproduced in the Appendix. 
3.3 Far-field patterns are reproduced in the Appendix. These 
patterns show refurbishment, before and after. These are 
also listed in Tables 3-3 through 3-8. 
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Table 3-1 
Switching Speeds For TAR #2 Waveguide Switches 
(milliseconds) 
Switch Action* To Switch 	Mid Switch 	Bottom Switch 
R+ M 	 148 	 140 	 108 
M+ R 124 140 140 
R-3, F 	 116 	 120 	 120 
F-* R 136 148 150 
M÷ F 	 104 	 104 	 108 
F-4° M 156 150 150 
*R: Rest Position 
M: Middle Position 
F: Fully Extended Position 
Table 3-2 
Worst Case Return Loss For TAR #2 
Beam 
	
Before Repairs 	 After Repairs 
1 	10.0 dB (6.950 GHz) 	13.8 dB (7.400 GHz) 
2 12.3 dB (6.925 GHz) 13.1 dB (7,075 0Hz) 
3 	14.2 dB (6.950 GHz) 	14.4 dB (6.750 GHz) 
13.0 dB (6.725 GHz) 12.9 dB (6.750 0Hz) 
5 	12.3 dB (7.250 GHz) 	13.5 dB (7.400 GHz) 
Page 9 
Table 3-3 
Microwave Performance Specifications 
XM - 08 TAR Antenna 
(Vertical Polarization) 
Beamwidths 	Sidelobe Levels, Max. 
Beam 
Beam 	Elevation 
(deg) 	Azimuth 	Elevation 	Azimuth 	Elevation 
(deg) (deg) (dB) (dB) 
1 	2.7 ± 0.2 	1,5 ± 0.2 	3.8 ± 0.6 	-13.5 	-5.5 
2 5.7 ± 0.7 1.6 ± 0.2 4.1 ± 0.6 -13.5 -8.5 
3 	11.9 ± 2.0 	1.6 ± 0.4 	9.3 ± 1.9 	-8.5 	-3.5 
4 17.7 ± 1.7 1.9 ± 0.4 9.2 ± 1.6 -5.0 -4.0 
5 	22.1 ± 1.1 	2.9 ± 0.6 	11.0 ± 2.0 	-7.0 	-12.5 
Table 3_4 
Microwave Test Results For TAR #2 
6.7 Gliz 
Beamwidths 	Sidelobe Levels, Max. 
Beam 
Elevation 
(deg) 	Azimuth 	Elevation 	Azimuth 	Elevation 
(deg) (deg) (dB) (dB) 
1 	 2.7 	1.50 	4.10 	15.8 	7.0 
2 6.4 1,50 4.00 13.8 11.6 
3 	11.5 	1.45 	6.40 	12.6 	12.8 
4 17.1 1.95 9.60 12.0 15.2 




Microwave Test Results For TAR #2 
7.0 GHz 












1 3.3 1.35 14.30 15.2 16.4 
2 5.5 1.35 4.10 12.8 13.8 
3 10.7 1.40 8.60 11.8 12.4 
4 17.0 2.00 10.00 11.3 14.5 
5 21.9 2.70 11.10 8.3 23.0 
Table 3-6 
Microwave Test Results For TAR #2 
7.4 GHz 












1 2.6 1.30 3.60 13.5 9.4 
2 6.2 1.40 3.70 13.7 12.4 
3 12.0 1.60 8.00 12.2 12.9 
4 16.2 1.90 10.20 10.0 14.5 
5 22.1 2.70 10.50 15.4 20.0 
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Table 3-7 












7.0 	GHz 7.4 	GHz 
1 -0.20° -0.15° -0.20° 
2 -0.10° -0.10° -0.10° 
3 0.00' 0.00° 0.00° 
4 0.15° 0.15° 0.20° 
5 0.20° 0.25° 0.30° 
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Figure:   C-6 
 Antenna: 	TAR (5, NI) 
Frequency:  	6,7 
Polarization: 	 
Beams: 	 
Pattern Cut: EI &Az 
dB Scale: 	40 dB  
Pattern Span: ± ±  9' as marked  
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Pattern Cut: El 8iAz 
Pattern Span: ±45°, ±9 as marked 
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Beams: 	 2  
Pattern Cut: 	El& Az 
dB Scale: 40 dB  
Pattern Span: ± 45 ±9 as marked 
.f.,1777,:, 	 , ..: i..., 	.. ., 	: 1 	(.3. 
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Figure: 	 C-10  





dB Scare:  40 dB  
Pattern Span: 1:: 450, +90  as marked  
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Figure: 	 C-11 	 
Antenna: 	TAR (S.N  
Frequency: 7 0 
Polarization: Verti __— 
Beams: 	 4 
Pattern Cut: 	El &Az 	 
d8 Scale: 	 40 d8 	— 
Pattern Span: ± 45',  9 as marked 	 
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Polarization: Vertical  
Beams: 	 5 
Pattern Cut: El &Az 
dB Scale: 	 40 dB 
TAR (S .N 
ro 
.. 	 .............. 
..NitA, 	 3., . 
•-••-•••••••••••••,-- 	••• 
' 
• •`••'-• 	' •:t•:•• 
"'• 	 • 	 '. : •1 




• . 	 • 	 • 	 • 
• / 	 . 	. ... 
I • 	 • i 	 , 
• . 	• 	1. 	: 	: 	• • 
. 	• 	I:: 	:E. 
• 
1 • 
• , 	 • 
• ;.„. - 





t • • 	. s. 	! 
	
1- .• 	 
F. 
• 
Figure: 	 ( - 13 
Antenna: 	TAR (S.N.2) 	, 
Frequency: .7 .4 .__  
Polarization: 	Vertical  




dB Scale: 	 40 dB 	
..... , 
Pattern Span; 	± 4 5' ....., 
1. 
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Figure: 	 C-14  
Antenna: TAR (S.N.2) 
 FreqUency:----5 4 
Polarization: 	Vertical 	 
Beams: 
Pattern Cut: 	EI &Az  
Scale: 	 40 d0  
Pattern Span: ± 45°, ± 9° as marked 
SOE.T.Ilff!C Alt A' OA it11. AltArdik, CACIPAA 	C14ARI NO Z19 












Pattern Span: ±45 °, t 9" as Marked. 
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Figure: 	 C-16  
Antenna: TAR (S N.  
Frequency:   7,4 
Polarization: Vertical 
Beams: 	 3 
Pattern Cut: Ei&Az  
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dB Scale: 	 40  
Pattern Span: ± 45°, ± 9' as rnarked 
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Pattern Cut: 	El& Az  
dB Scale:  40 dB 
 Pattern Span: 1:45', 1: 9' as marked 3. 
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El &Az 
40 c18  
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Pattern Cut: 	Az  
dB Scale: 	 40 dB  
Pattern Span: 	± 9' 
Remarks: Az Beam Scan Measurement 
; • 
Beam 5 
, 	.  
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It; Ail UC C. C. CHA6T !, 	710' 
earn 2 peak Beam 1 peak 
Scientific Atlanta 
Model 12-5,85 
Standard Gain Horn 
Scientific Atlanta 
Model 12-5.85 
Standard Gain Horn 
7.0 GHz 7.4 GHz 63 GHz 
Figure:  	C-20 
Antenna: 	TAR (S 
Frequency: 6.7,7 0847 4. 
Polarization: 	Vertical  
Beams: 1 &2 as marked 
dB Scale: 
Remarks: Gain Measurement  of 
with Highest Gain 
